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Objective:  Develop a highObjective:  Develop a high--speed noninvasive speed noninvasive endoscopicendoscopic functional optical coherence functional optical coherence 
tomography (Ftomography (F--OCT) instrument using OCT) instrument using microelectromechanicalmicroelectromechanical system (MEMS) technology system (MEMS) technology 
for early diagnosis of tumors in for early diagnosis of tumors in gastrointenstinalgastrointenstinal (GI), respiratory, and (GI), respiratory, and urogenitalurogenital tracts. tracts. 

Integration of MEMS scanning probe with endoscopic OCT
Drs. Chen, Tien, Li, Bachman, and Chang



Optical Biopsy Using MEMS Technology

3 mm

Second harmonic OCT

Optics Letters, May, 2004

10 µm

Portable broadband light for high resolution F-OCT

Diode laser

Isolator

Photonic crystal  
or tapered fiber

Spectral FiltersDispersion-shifted fiber

Polarization controller

Variable �
coupler

Erbium-doped fiber

50~100 fs output pulse 

Braodband light 
source output

InGaAs satuable absorber 

Polarization � 
controller 

Optics Letters, Jun, 2004

Rotational MEMS probe

MEMS linear scanning probe

Clinical applications: 
Imaging and diagnosing 
cancers in GI, respiratory, & 

urogenital tracts.


